Point-of-care coagulation testing for assessment of the pharmacodynamic anticoagulant effect of direct oral anticoagulant.
This investigation was carried out with already available point-of-care testing (POCT) systems for coagulation parameters to evaluate the qualitative and semiquantitative determination of the time- and concentration-dependent anticoagulant effects of the direct oral anticoagulants rivaroxaban and dabigatran. The whole blood prothrombin time (PT), activated partial thromboplastin time (aPTT), and activated clotting time (ACT) were determined using the GEM PCL Plus coagulation system. Whole blood PT was also measured on the CoaguCheck XS instrument. In addition, PT and aPTT values were obtained in citrated plasma using the PT reagent Neoplastin Plus and the STA APTT reagent. Drug concentrations of rivaroxaban and dabigatran were determined with a chromogenic anti-Xa assay and the hemoclot assay, which are reported to have good agreement with liquid chromatography coupled with tandem mass spectrometry measurements. POCT was performed in 27 consecutive patients who received rivaroxaban 10, 15, or 20 mg once daily and in 15 patients receiving dabigatran 110 or 150 mg twice daily. Blood samples were collected predose and 2 hours after observed drug intake at steady state. Two hours after observed rivaroxaban administration, the whole blood PT measured on the GEM PCL Plus was prolonged by an average of 64.5% in comparison with predose levels. Less differentiation was observed for rivaroxaban when the PT was measured on the CoaguCheck XS instrument or in plasma (prolongation of 24.1% and 36.8%, respectively). After 2 hours observed dabigatran administration, the whole blood aPTT was comparable with plasma values and was prolonged by 23.5% in comparison with trough values. Significant concentration-dependent prolongations of the activated clotting time were observed to different extents for both direct anticoagulants. Direct oral anticoagulants display variable ex vivo effects on different POCT-assays. POCT for aPTT is sensitive to increased concentrations of dabigatran, whereas the PT-POCT assessed with test systems such as the GEM PCL Plus may be helpful to measure the pharmacodynamic anticoagulant effects of rivaroxaban in emergency clinical situations.